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(54) PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made m form of symmetric combination of three 
tear-shaped cavities formed from billet; two of them are In contact by outer surfaces of widened 
portions forming third cavity between them; inner surfaces of two tear-shaped cavities are formed 
by inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet Inner surface of center cavity is formed by outer surface of round billet and outer surface 
of this cavity Is formed by inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) nPOfcHJIbHAH TPVBA 
(57) Abstract: 

HcnomaoeaHKe: b Tpy6ocTpoeHKH. CympocTb K3o6pereHHH: np<x)njib BbUKumeH b bbrc caMMerpmooft 
Kow6nHanjoi K3 Tpex Kannea^HUX nanocrefl. oOpaaofnKHbtx H3 TpytfHoft saroroBKH. flee K3 Koropbix 
coxxpHxacaarrcH ucxjxy co6oft HapyrnHboxn noeepxBocimas yrnHpeHKMX tiacreft c ^opwoipooaHSKM MCJKAy 
KKUH TperbeM nojiocni, npn yrow BHyrpeHHMC noBep xH oem A^y* K*nneBuwuk*x nonocreft o6paoocaHbi 
BHyrpeiniefl noeepxHOCTUO TpytiHoO aanoroBXH, kx Rapymne noaepxHocTH oopaaoBaHbi HapyxHOfl 
noocpxHocTbio TpytSnofl 3arxm*ncn, a BKyrpeaarm noaepxHOCTb cpen^ieft iiojioctk o6pa3oeaHa Hapymnofi 
noecpxKOCTbio xpy6Hott 3aixrroBR*. HapymwaH xxoBepXHorrb rrroft nonocrn o6pa3oeana nyTpeHBCft 

DOBCpXHOCTMO Tpy6nOH aaPOTOBZUL 1 HJI. 
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Description [Omcanic ■3o6pctchkh|: 

tfao6pcTOPtc omiocHTCR x o6pa6oTKe Mcrajuioe AaanewfeM h uomcr 6bm> wcnojrtooBaao npn 
lortyroaneasiH Tpy6 c $acoKHuw npo$aneu, npnu«VKwux b xatttcroe aaroroBO* nnacTbipefl, 
HcnonboycMbix n/iH BoccTaHOBJieKB* nepMemnmocrw boahhux, iro^rmibac a raaofibix cKBajora. 

HaDCCTHa wnorany^eaaH npo^anuio ro^pMpoaaiDian Tpy6a, npaHjrran 3a nporomn. SUHOJlBCKHaH H3 
Kpyrnoft Tpy6ttoA mtotookm nyTCM Rpioptmpo&uovi (pacTBxeHB*) ec noncpCMHoro cream. PeryjrapyH 
BerxHHHHy ^aanHBamiH poraaioo b oaroTOBKy h ax xo/mMecTOo, mojeho aa qpioft onpaaxe KGroTaajmBaTb 
Tpytibt c paamncabfu npo$asieM. «rro oco6chko dsukho n/w Tpy6, acnojibayeaibix d satiecTW nnacrwpefl pjifi 
pcuotrra o6caRHboc Tpy<5- 

Hc««rr»TO>M xaicoft Tpy6w Hnrmcrcn 6ojtbaraa creneio. ^c^opwaima d uecrax asraoa, <rro yweabmaerr 
BPSMOMBOCTb pacmapetaw rmacTbipa b kojiohhc h yBe/nreHDacT CTpaTMBaiomKe Hanpsweiatsx h, xpoue 
toto. oonboxoe kcjdpiqctbo KOHuarrpaTopoe HanpsuseHKH b warrax H3rn6a Tpy6bi. 

TcxzurocxaH aa^a^a, pcuiaeuaa u3o6pcTCHHCM, aaxjixwaeTOt b yueHbmesora Bcmrambi ocTaTOWHOfl 

^O^OpUtl^DI 3* C**CX CHBOKCHKJt XpKMCSHbl npO^KTUI 0 BCHHKfflTOI npOAOJtbKbK A*4*P""S** Tpy6bl. 

nocraaneMU*! sagata pemaerca oa wer toto, uto b npo$anbHoa Tpytie, npesMynpcTBesao ceap H o fl , 
BbaavmeaBOft c oc^khmcw npotana. cornacao K3o6prr»mm. npo^anb budqahcb b h^c 

caMM CTpOTHo ft xoufSaaanHB H3 Tpcx Kanncoa^Hboc nonocreft, o6pa3oeaHHbOC «3 TpytSaott aaroroBKB. abc B3 
Koropboc conpKKacaarrcH uexpy 0060ft HapyxHbOffl noocpxuocrnMH ymnpeaabtx aacrc a c j opMBpOBaBHCM 
uexffy bhmm xpextoeft nonocTH, npa yroM rayTpcHinic nooepxwocrK A 0 / 5 ' *«nn«MAHkix nonocxeit 
o6pa30BaRbi BwyTpeHHefl nosepXBOCTbio TpytiHoa aarorofiKK, ux HapyxHwe noDepxHocra otipasoBiHbi 
HapyssBoft noocpxHocTwo Tpytf hob aaroroBxa. a BHyrpcHHW* noeepxHoerb doiioctb o6pa30Baa a gapya raoft 
noBepXHOcTbio Tpy6aoft cjaroroBxa, HapymHan noeepxHoerb yroa nanocra oSpaooDana eBjTpeHBCfi 
noBepxHocTbio Tpy6nofl aaroroBxa. 

B npwiaraeuoa npo^anbKOft Tpy6c donbrnaw Macro iioBcpxHocTB xpytfbi hbohetc* aacnjo anacaBaoft 
oKpyxsocTK. vro 3HawHTcnbHO yMCHbmarr xanaaeCTBo KoamorrpaTOB uxapfOKOum no ncpnucrpy Tpy6w h 
ycKnnfi pa3na«« npo4>wut h noBbimaeT npOMHocrb cc^chhh npK pasAaMC xpy6 a npoqccoe kx ncmuxtooBaaKH 
b aaxiecTBc ruiacTwpeft pfisi BOOcraHoancHHM rcpMer»WHOCTH npa peMOHTC o6caflHMX xojiohh. Kpoue toto, 
cHMxaarrcR ocraroMUbic Hanpflmanm m b csapHou nrae nocTic paa^aOT TpytJw b CKBaxHBC. Tax xax 
caapeoa moB Haxcmarcn b ookc wanoft ffp^opuaujm, a ocranhaaK uacrb nepHMcrpa (cgopuKpoBaHHbre 
xamxcs^ABbic hojioctm) iq^cct nnaBBbce ncpcxoRb* c Manoa KpnaDHoa. 

nepauerp BapysKoft nooepxHOcrw cpo^Hnbuoa Tpy6bi uecxontEo 6oraJne sayipcBaero nepHMTipa o6caAHOH 
rpy6h» rot ccaAaHHH Bamra. a HapyxHbdl ocMcaHHbift Aaanrrp ueabme BHyTpeaflero ABaMCTpa oocaffBafi 
Tpy^bf ajih o6ccncvcHHH cao6oABOix) cnycaa o cfteamMHy. 

McnomooBaBne cpo^xnbHbix Tpy6 b xaiccToe nnacTwpdi. ycraBaBmraacMbix 0 Mwrrax noopoxAcaHH 

(TpCmXHbl. WCOCXKaH CXB03HEH K0pp03HH, A cp*OpHpOBaHHbie OTBepCTHB, K3H0C H A? ) 06caAKblX KOJ10HH, 

hmcct p*m npcwMymccxB no cpasHCHino c TpaAHqHOHHbOJii McroAawa: sororoBncHKe npo^axchHOH TpytSbi H3 
csapBofl 3aroT0GKH no3BojiHcr ^HttHHTOibBO cHHOTrb pacxoAM «a cc npoH3B<wrrBo; Tax xax 
3HanHTenbBaft Hacn> nepKMcrpa xpy^ti >ibwhctc« ^acrao onacaauofl ospyxnocTB. »to yMCK Miwr r 
xonnnecTBO Kom;«rrpaTOB, yBCjnwHBaeT imomaAb coiipmxockobchhh npa pa^ane ucxpy ounpaan amort 

Tpy6o* H KOJ10HH0A B yBCTOTOIBaeT HUipHXCHItH CTparVBaHMH: D03140JaH0CTb BpBMCHOOBI npo$wxbHbix 

Tpy6, o^opMBpOBaHHbOC a 6yrrrw. no3Bon«rr coxpamtTb BpcuH pcMotrra. yMeabonrrb paexofl MiTcpManoo h 
sarparu npH pcaxonre noBpexACHHboc yuacTKOB nnacrbtpBVM xohc^hob jyuoibi, npo«3BOABTt> peuowT b 
cxBaxKBax aa ouawrcnbitbix rny^aaax, noBbiarrb HaAexHOCTb a ppnroBemKm* oTpaiOKTapoeaKBoro 
ywena. 

npa topfcOfpoBaKBB 6yara ira npcAnaracMoA npo^anbHOR Tpy6w aiiaHHTcmflo cronxaxrrcH nppAonuBaie 
Aotopuai^oi a cxpyuiroaHHc rpy6w. Tax xaa yxjiaAKa bmtrob npoA<mbBoft Tpy6bi npoa3BOAaTCB Ha A« 
onopbf ymapcHRbix Macreft xanneanAHbix nonocxeft. 

KpoMc toto. np«»naracMbifl npoflanb wueerr AocTaTTWHyw JxocTxocTb, a npa ^opMapoBaaaa 6yara ae 
npoacxoA""' cmhxuh cchchkh. a npit pa^Moncc hc Tpe6yerrc* AonojmMTOihHbix oncpauaft a o6opyA OBaHHH 
n/w npaDKM rpy<5bi orr ctcpytafBaiovi. 

npcAnaraeMan TpytSa npa MaxcauanbHOB KOMnaxTHocTU ccmchkh hmcct aaa<SanbaBi€ PW" xpwwaHW 
^opMbi ceveHan ^acoimoro rrpo^miH. A kcm wciibuic Kpnaa^na (Jiopuw ccmckhh npo^ana, tcm ^cHbrac 
aopacxoAOoaH pecypc nnacnwHOCTH npw ^opmobkc npo<J)anfl n craHe h npa paa^anc ero B cxBaxaac tcki 
ucHbme Bcmraoia ocTaTOHiiux itanpnmeKKa. 

Ha iieprcjre wooopaweKim npaJ>HjihMafl Tpy6a nonepewoe ccmchmc. o*e 1 w 2 - aaruieBaAHbie nonocrii. 3 
ceapHofl ujob. ^ 
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oOpaaow. „roo U coapaoft moo 3 fco, paoiom.*™ mom, B qrrH Ka n UIOfl oca «n^p™ n^Z 

nooepxwjcn, nonocTK 2 oopaaoeaHa HapyKiioA noacpxaocruo tdv6ho« li.^^,. 
/Ipo^anMyio rpytfy. aanpautp, » nonocoeoft Banyrom™ nonyttaioT 0,4^ oopaaov. 

apyrayio -rpyfiy ropajowranboinni BaraaMa ocamraaioT no BmraaiuiMoa ;LJT!r 
^nr^LT*"" 1 " nonces ,. a 3^ ^Z aT^Zr 

^r^^^^T 5 "^ *°*"°«» y^o. ye^aaaaaaauaT 

»»«t^ «m poiobt* oeeaflBMt rpy6. noerynaer ea ycranoKy navo-ma sm, paapoaercH „a w«^H 
ffWM or g no 12 u ptnogra cBBaaaa , m uepBKt 

npo^BTibayn Tpyfiy nanyaaioT cjieflyiomau o«paaow. 

pa^McpaiiH d oraemm 60,1 x 57.5 mm. npH stom 3a3op cocraBrtHrr 28.9 mm. B mxxhuihHoft rnvfir ryr^r«V^ 
BapymHOPO «TP<u«m n »e aio ,oro yMacrsa np« BoaneflcrBm, aa> BHyrptHroro. ran u 
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Claims [Qopuyna H3o6pexeHHHj: 

npo^uibsaH Tpy6a, npaaiymecTBCHHo csapnaH, Bbmamfefoiaff c Qaaaaaaj. ccnamcu npo^ann. 
crrnmatowpncsi rtu, wo npo$unb bwikuihch d bhrc cKUMeTpmHOfi aouffctnanjci no Tpex KanneaHRHMx 
nonocreft. o6pa30BanHux 10 Tpy6tioft saroToara, j^ae id icoropwx coopmacasorcH Mex^y co6oft 
Hnpynnnjug nowpxHocTHMH yumpanoAX qacrefl c ^opunpoBaiDieu ucji^y food TpcTbefi nanocm. np» 
stom BeyrpcH WMC noaepxKOCTti Aeyx EanncannHMX nanocrexi o6pa30BaHbi oayrpcHHca noocpxHocrbio 
Tpy&ioA sanorroaan kx HapywwMe ooDcpxnocrH o6pa30saHbi HapymHofl noeepxHocrtJo Tpy6nofl aarcrroBXM, 
a BHyrpcHHHH noecpXHOCTb qx«HcA imjiocth otipasoBana HapyjKHOft nosepxHocTwo Tpytinofi aarcrrouKJi, 
HapyxHAH noocpxMocTb OToft nojiocru ofipasoaaifa BayTpcHHeft noBcpxKOCTbJO Tpytiaoft oaroTOBRK. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
externa] surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



if 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60,1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 
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